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DFFXUDWHPHWKRGV IRU HYDOXDWLRQ RI SRZHU SURGXFWLRQ WR HQDEOH LQWHUDFWLYH GHVLJQ DQG RSWLPL]DWLRQ RIZLQG IDUP
OD\RXWV

7KLV VWXG\ XVHV WKH SRZHU SURGXFWLRQ DV WKH OD\RXW GHVLJQ SDUDPHWHU ZKHUH OD\RXW UHIHUV WR WKH QXPEHU DQG
SRVLWLRQLQJRIWXUELQHVZLWKLQWKHZLQGIDUPDUHD7KHUHDUHFOHDUO\RWKHUSDUDPHWHUVWRFRQVLGHUVXFKDVIDWLJXHORDGV
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 DQG *+ :LQG)DUPHU ZZZJOJDUUDGKDVVDQFRP 7KH -HQVHQ PRGHO >@ LV







IDUP VLQFH ZDNH HIIHFWV DUH LQKHUHQWO\ VLPXODWHG &)' LV KRZHYHU FRPSXWDWLRQDOO\ H[SHQVLYH ZKLFK PDNHV LW
XQVXLWDEOH LQ DQ LQWHUDFWLYH GHVLJQ WRRO ZKHUH WKH XVHU H[SHFWV IDVW UHVSRQVH 7KLV OHDGV WR WKH LQYHVWLJDWLRQ RI
DOWHUQDWLYH&)'EDVHGWHFKQLTXHVIRUVROYLQJWKHZLQGIDUPIORZ)XJD>@LVDSURPLVLQJOLQHDUL]HG&)'PRGHOIRU




5H\QROGV$YHUDJHG1DYLHU6WRNHV 5$16HTXDWLRQV7KLVDSSURDFK UDWKHU WKDQ VLPSOLI\LQJ WKH5$16HTXDWLRQV










7KHJRYHUQLQJHTXDWLRQVFRQVLGHUHGKHUHDUH WKH VWHDG\VWDWH5$16HTXDWLRQVZLWK WKHNİ WXUEXOHQFHFORVXUH
VFKHPH8VLQJ(LQVWHLQQRWDWLRQWKHPRPHQWXPHTXDWLRQVDUHJLYHQE\

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൫ܣ௤ ൅ ܲ െ ௤ܸ െ ܭ൯ࢗ ൌ Ͳ  
7KHPDWULFHVܣ௤ ܲ  ௤ܸ DQGܭ DUH ODUJH VSDUVH PDWUL[ UHSUHVHQWDWLRQV RI WKH RSHUDWRUV IRU WKH DGYHFWLRQ WHUP
SUHVVXUH WHUP YLVFRVLW\ WHUP DQG WXUEXOHQW NLQHWLF HQHUJ\ WHUP UHVSHFWLYHO\ 7KH VXEVFULSW T RQ WKH QRQOLQHDU
DGYHFWLRQDQGYLVFRVLW\PDWUL[RSHUDWRUVGHQRWHVWKDWWKH\GHSHQGOLQHDUO\RQWKHVWDWHYHFWRUࢗ

/HWࢇ୘ ൌ ሾܽଵǡ ܽଶǡڮ ǡ ܽ୑ሿZKHUHܯLVPXFKOHVVWKDQWKHQXPEHURIJULGFHOOV1LQWKH&)'VROXWLRQEHDYHFWRU
RIFRHIILFLHQWVZKLFKUHSUHVHQWWKHVWDWHLQWKHUHGXFHGVSDFH7KHQWKHUHFRQVWUXFWHGVWDWHLQWKHIXOOVSDFHPD\EH
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ZKHUH ൌ ሾ૎ଵǡ૎ଶǡڮ ǡ૎୑ሿ א Թ଺୒ൈ୑LV WKHPDWUL[FRQWDLQLQJ WKHEDVLVYHFWRUV ,QVHUWLQJ WKLV LQWRHTXDWLRQDQG
XVLQJ*DOHUNLQSURMHFWLRQRQWRWKHUHGXFHGVSDFH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൫σ ܽ௠ܤ்൫ܣఝ೘ െ ఝܸ೘൯ெ௠ୀଵ ܤ ൅ ܤ்ሺܲ െ ܭሻܤ൯ࢇ ൌ ૙  



































































































WKH ILYH DQG QLQH URWRU GLDPHWHU FDVHV DUH XVHG WR FRQVWUXFW WKH EDVLV IRU H[DPSOH WKUHH VQDSVKRWV IURP WKH ILYH
GLDPHWHUFDVHDQGWKUHHVQDSVKRWVIURPWKHQLQHGLDPHWHUFDVHZKLFKZHODEHODVPRGHV

)LJ VKRZV FRPSDULVRQVRI WKHPRGHO UHGXFWLRQ UHVXOWV WR UHVXOWV VLPXODWHGZLWK&)' IRU FDVHVZLWK WXUELQH

















1DWXUDOO\ WKHSURGXFWLRQRI WKHGRZQVWUHDP WXUELQHKDV WKHKLJKHVW GLVFUHSDQF\EHWZHHQ WKHPRGHO UHGXFWLRQ
UHVXOWVDQGWKH&)'UHVXOWV:HWKHUHIRUHIRFXVRXUDWWHQWLRQRQWKHSURGXFWLRQRIWKHGRZQVWUHDPWXUELQHDVDIXQFWLRQ
RI WKH VLPXODWLRQV XVHG WR SURGXFH WKH EDVHV DQG WKH VFDODUߙ  GHILQHG LQ VHFWLRQ  )LJ  VKRZV WKH UHODWLYH
GLVFUHSDQF\RIWKHSRZHUSURGXFWLRQRIWKHGRZQVWUHDPWXUELQH$VFDQEHVHHQWKHGHSHQGHQF\RQߙLVZHDNHUZKHQ
WKHEDVLVLVFRQVWUXFWHGIURPVLPXODWLRQVRIDQGPVDVRSSRVHGWRRQO\DQGPV,QRXUH[SHULHQFHWKH

















PRGHO UHGXFWLRQ UHVXOWV$OO WKH WHVW FDVHV WDNH OHVV WKDQRQH VHFRQG WR FRPSXWH7KLV VKRZV WKDW RQFH DEDVLV LV
FRQVWUXFWHGXVLQJWKHPRGHO UHGXFWLRQWHFKQLTXHVDYHVVLJQLILFDQWFRPSXWLQJ WLPHFRPSDUHGWR&)'VLPXODWLRQV
ZLWKRXW ODUJHVDFULILFHV WR WKHDFFXUDF\:HSODQ WRVFDOH WKHYHULILFDWLRQ VWXGLHV WR ODUJHUZLQG IDUPV LQ WKHQHDU
IXWXUH
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